Lipid-mediated delivery of peptide nucleic acids to pulmonary endothelium.
Peptide nucleic acid (PNA) is a DNA/RNA mimic in which the phosphodiester (PO) linkage is replaced with a peptide bond. It has a number of unique properties compared to currently used oligonucleotides including higher affinity towards RNA or DNA target, resistance to nucleases or proteases, and minimal non-specific interactions with proteins. Clinical applications of PNA, however, are limited by its inefficient intracellular delivery. In this study, we have shown that delivery of PNA to pulmonary endothelium in intact mice can be greatly improved via hybridization with a short PO oligonucleotide that serves as a carrier to form complexes with cationic liposomes. We have also shown for the first time that unlike a CpG DNA oligo that is highly proinflammatory, a CG-containing PNA is inert in triggering TNF-alpha response in cultured macrophages and in mice. Thus delivery of PNA to pulmonary endothelium may prove to be a therapeutically useful for the treatment of pulmonary vascular diseases.